1 1 1 1.1!,. oiivi ULA 1 UK ^UK A CHtMlCAL MLCHANICAL 
POLISHING 

I^fVENTOR(s): KazuyaKAMON 

Attorney Docket No: 030682- 1 1 8 sheet i of 12 



F I G . 1 



MEASURED DATA BEFORE AND AFTER 
POLISHING OF FIRST PROCESS 
MEASURED DATA BEFORE AND AFTER 
POLISHING OF SECOND PROCESS 

MEASURED DATA BEFORE AND AFTER 
POLISHING OF Nth PROCESS 




D1 



PATTERN DENSITY DATA OF 
FIRST PROCESS 
PATTERN DENSITY DATA OF 
SECOND PROCESS 

PATTERN DENSITY DATA OF 
Nth PROCESS 



CALCULATE PATTERN DENSITY 
TWO-DIMENSIONAL DISTRIBUTION 



DP 



S2 



ADJUST MESHES 



D22. DP 



D21 . DP 



CALCULATE TWO-DIMENSIONAL 
FOURIER IMAGE 



S5 



S6 



SELECT BY SPATIAL FILTER 



1 

m 



ST 



CALCULATE TWO-DIMENSIONAL 
REVERSE FOURIER IMAGE 



DPX 



S8 



CALCULATE HEIGHT DISTRIBUTION 
BASED ON REVERSE FOURIER IMAGE 



% ^ 

CALCULATE HEIGHT DISTRIBUTION 
BASED ON PATTERN DENSITY 
TWO-DIMENSIONAL DISTRIBUTION 



S3 



D21.DP1 ^S4 



MEASUSRED HEIGHT DISTRIBUTION 
DATA BEFORE POLISHING IS 
COMPARED WITH HEIGHT DISTRIBUTION 
CALCULATED VALUE. TO OBTAIN 
CORRELATION COEEFICIENT 



jD22.DP2 ^S9 

MEASUSRED HEIGHT DISTRIBUTION 
DATA AFTER POLISHING IS 
COMPARED WITH HEIGHT DISTRIBUTION 
CALCULATED VALUE. TO OBTAIN 
CORRELATION COEEFICIENT 



I 



^SIO 



PARAMETER FITTING 



POLISHING 

INVENTOR(S): KAZUYAKAMON 

Attorney Docket No: 030682- 1 1 8 Sheet 2 of 12 



G . 2 



^ 

HEIGHT DISTRIBUTION 
MEASURING DEVICE 



20 



D2 



^ 

PATTERN DENSITY DATA 
STORAGE DEVICE 



10 



D1 



111 



PATTERN DENSITY TWO-DIMENSIONAL 
CALCULATING PART 



112 



MESH ADJUSTING PART 



114 



FOURIER CALCULATING PART 



113 



HEIGHT DISTRIBUTION 
CALCULATING PART 



115 



SPATIAL FILTER PART 



116 



REVERSE FOURIER 
CALCULATING PART 



117 



HEIGHT DISTRIBUTION 
CALCULATING PART 



I 



CORRELATION COEFFICIENT 
CALCULATING PART 



118 



-119 



PARAMETER FITTING PART 



POLISHING 

INVENTOR(S): KazuyaKAMON 
Attorney Docket No: 030682-118 



Sheet 3 of 12 



FIG. 3 B 



F I G . 3 A 



ADD MESHES AND 
PROVIDE "0' 




1 — ^ u 



F FOURIER SPACE 



■ 


■ 


■ 




■ 


■ 




■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


I 


■ 


■ 


■ 






■ 


■ 


I 


■ 


■ 



y 

t 



REAL SPACE 



POLISHING 

INVENTOR(S): KazuyaKAMON 
Attorney Docket No: 030682-118 



Sheet 4 of 12 



F 1 


G . 4 


PERFORM FOURIER TRANSFORM OF 
TWO-DIMENSIONAL DATA 


\ 


f 


ADD NEW MESHES AROUND FOURIER IMAGE 


\ 


f 


SET VALUE ON NEW MESHES TO "0" 




f 


PERFORM REVERSE FOURIER TRANSFORM 
OF FOURIER IMAGE 




f 


RECONSTRUCT TWO 


-DIMENSIONAL DATA 



-821 1 



-8212 



-8213 



-8214 



-8215 



G . 5 



R1 



R2 



R3 




POLISHING 

INVENTOR(S): KazuyaKAMON 
Attorney Docket No: 030682- 1 1 8 



Sheet 5 of 12 



F I G . 6 



R1 R2 R3 




POLISHING 

lNVENTOR(S): KazuyaKAMON 

Attorney DOCKET No: 030682-118 



Sheet 6 of 12 



F I G . T 



(HEIGHT DISTRIBUTION OF UNDER LAID LAYER AND 
MEASURED DATA BEFORE AND 
AFTER POLISHING OF FIRST PROCESS 
HEIGHT DISTRIBUTION OF UNDER LAID LAYER AND 
MEASURED DATA BEFORE AND 
AFTER POLISHING OF SECOND PROCESS 

HEIGHT DISTRIBUTION OF UNDER LAID LAYER AND 
MEASURED DATA BEFORE AND 
AFTER POLISHING OF Nth PROCESS 



Dl 



PATTERN DENSITY DATA 
OF FIRST PROCESS 
PATTERN DENSITY DATA 
OF SECOND PROCESS 

PATTERN DENSITY DATA 
OF Nth PROCESS 



S21 



CALCULATE PATTERN DENSITY 
TWO-DIMENSIONAL DISTRIBUTION 



DP 



S22 



ADJUST MESHES 



D32. DP 



D31.DP 



CALCULATE TWO-DIMENSIONAL 
FOURIER IMAGE 



S26 



S2T 



SELECT BY SPATIAL FILTER 



CALCULATE TWO 
REVERSE FOUR 



S23 



CALCULATE HEIGHT DISTRIBUTION 
BASED ON PATTERN DENSITY 
TWO-DIMENSIONAL DISTRIBUTION 



-DIMENSIONAL 
ER IMAGE 



S28 



^ ,D31.DP1 ^S 24 



ADD MEASURED HEIGHT DISTRIBUTION 
DATA OF UNDER LAID LAYER 



D32,DPX ^ S29 



CALCULATE HEIGHT DISTRIBUTION 
BASED ON REVERSE FOURIER IMAGE 



D32.DP2 ^S 30 



ADD MEASURED HEIGHT DISTRIBUTION 
DATA OF UNDER LAID LAYER 



D31,DP11 ^S 25 



MEASUSRED HEIGHT DISTRIBUTION 
DATA BEFORE POLISHING IS 
COMPARED WITH HEIGHT 
DISTRIBUTION CALCULATED VALUE. 
TO OBTAIN CORRELATION COEEFICIENT 



|D32.DP21 ^S3 1 

MEASUSRED HEIGHT DISTRIBUTION 
DATA AFTER POLISHING IS COMPARED 
WITH HEIGHT DISTRIBUTION 
CALCULATED VALUE. TO OBTAIN 
CORRELATION COEEFICIENT 



I 

PARAMETER FITTING 



S32 



POLISHING 

INVENTOR(S): KAZUYAKAMON 

Attorney Docket No: 030682-118 



Sheet 7 of 12 



- I G . 8 



^ 

HEIGHT DISTRIBUTION 
MEASURING DEVICE 



20 



D3 



^ 

PATTERN DENSITY DATA 
STORAGE DEVICE 



10 



D1 



211 



PATTERN DENSITY TWO-DIMENSIONAL 
CALCULATING PART 



-212 



MESH ADJUSTING PART 



215 



FOURIER CALCULATING PART 



1 



213 



HEIGHT DISTRIBUTION 
CALCULATING PART 



216 



SPATIAL FILTER PART 



I 



-214 



MEASURED DATA ADDING 
PART 



I 



217 



REVERSE FOURIER 
CALCULATING PART 



/I 



218 



HEIGHT DISTRIBUTION 
CALCULATING PART 



219 



MEASURED DATA ADDING 
PART 



-220 



CORRELATION COEFFICIENT 
CALCULATING PART 



I 



221 



PARAMETER FITTING PART 



POLISHING 

INVENTOR(S): KazuyaKAMON 
Attorney Docket no: 030682-118 



Sheet 8 of 12 



F I G . 9 



D2 



MEASURED DATA BEFORE AND 
AFTER POLISHING OF FIRST PROCESS 
MEASURED DATA BEFORE AND 
AFTER POLISHING OF SECOND PROCESS 

MEASURED DATA BEFORE AND 
AFTER POLISHING OF Nth PROCESS 




D1 



PATTERN DENSITY DATA 
OF FIRST PROCESS 
PATTERN DENSITY DATA 
OF SECOND PROCESS 

PATTERN DENSITY DATA 
OF Nth PROCESS 



S41 



CALCULATE PATTERN DENSITY 
TWO-DIMENSIONAL DISTRIBUTION 



DP 



/I 



S42 



ADJUST MESHES 



D21.DP ^S43 



CALCULATE HEIGHT DISTRIBUTION 
BASED ON PATTERN DENSITY 
TWO-DIMENSIONAL DISTRIBUTION 



D22, DP1 



D21 . DPI 



S45 



CALCULATE CMP IMAGE 



DP3 



S46 



MEASUSRED HEIGHT DISTRIBUTION 
DATA AFTER POLISHING IS COMPARED 
WITH HEIGHT DISTRIBUTION 
CALCULATED VALUE. TO OBTAIN 
CORRELATION COEEFICIENT 



/I 



S44 



MEASUSRED HEIGHT DISTRIBUTION 
DATA BEFORE POLISHING IS 
COMPARED WITH HEIGHT DISTRIBUTION 
CALCULATED VALUE. TO OBTAIN 
CORRELATION COEEFICIENT 



S4T 



PARAMETER FITTING 



POLISHING 

INVENTOR(S): KazuyaKAMON 

Attorney Docket No: 030682-118 



Sheet 9 of 12 



FIG. 10 



^ 

HEIGHT DISTRIBUTION 
MEASURING DEVICE 



20 



D2 



^ 

PATTERN DENSITY DATA 
STORAGE DEVICE 



10 



D1 



/I 



311 



PATTERN DENSITY TWO-DIMENSIONAL 
CALCULATING PART 



I 



312 



MESH ADJUSTING PART 



313 



HEIGHT DISTRIBUTION 
CALCULATING PART 



\ ^314 


CMP IMAGE CALCULATING PART 






* 




\ 




315 


CORRELATION COEFFICIENT 
CALCULATING PART 




, 1 c 


316 



PARAMETER FITTING PART 



POLISHING 

INVENTOR(S): KazuyaKAMON 

Attorney Docket No: 030682-118 



Sheet 10 of 12 



FIG. 11 



DPI 
Y 

CALCULATE PAD SHAPE 



S45 

/ 



CALCULATE STRESS DISTRIBUTION 



CALCULATE AFTER POLISHING SHAPE 



DP3 



FIG. 12 



• S451 



.S452 



S453 



R1 



r 



R2 



R3 




POLISHING 

INVENTOR(S): KAZUYAKAMON 

Attorney Docket No: 030682-1 18 Sheet 11 of 12 



G . 1 3 



'HEIGHT DISTRIBUTION OF UNDER LAID 
MEASURED DATA BEFORE AND AFTER 
OF FIRST PROCESS 
HEIGHT DISTRIBUTION OF UNDER LAID 
MEASURED DATA BEFORE AND AFTER 
OF SECOND PROCESS 

HEIGHT DISTRIBUTION OF UNDER LAID 
MEASURED DATA BEFORE AND AFTER 
OF Nth PROCESS 



^ 

LAYER AND 
POLISHING 

LAYER AND 
POLISHING 



LAYER AND 
POLISHING 



D1 



PATTERN DENSITY DATA 
OF FIRST PROCESS 
PATTERN DENSITY DATA 
OF SECOND PROCESS 

PATTERN DENSITY DATA 
OF Nth PROCESS 



I 



S51 



CALCULATE PATTERN DENSITY 
TWO-DIMENSIONAL DISTRIBUTION 



DP 



/I 



S52 



ADJUST MESHES 



D31 , D32, DP ^S53 



CALCULATE HEIGHT DISTRIBUTION 
BASED ON PATTERN DENSITY 
TWO-DIMENSIONAL DISTRIBUTION 



I 



D31.D32.DP1^S54 



ADD MEASURED HEIGHT DISTRIBUTION 
DATA OF UNDER LAID LAYER 



D32. DPI 1 



D31 . DPI 1 



S56 



CALCULATE CMP IMAGE 



DP4 



S5T 



MEASUSRED HEIGHT DISTRIBUTION 
DATA AFTER POLISHING IS COMPARED 
WITH HEIGHT DISTRIBUTION 
CALCULATED VALUE, TO OBTAIN 
CORRELATION COEEFICIENT 



S55 



MEASUSRED HEIGHT DISTRIBUTION 
DATA BEFORE POLISHING IS 
COMPARED WITH HEIGHT DISTRIBUTION 
CALCULATED VALUE. TO OBTAIN 
CORRELATION COEEFICIENT 



S58 



PARAMETER FITTING 



POLISHING 

INVENT0R(S): KAZUYA KAMON n of 12 

ATTORNEY DOCKET NO: 030682-1 18 SHEET 12 of 12 



FIG. 14 



^ 

HEIGHT DISTRIBUTION 
MEASURING DEVICE 



20 



10 



D3 



PATTERN DENSITY DATA 
STORAGE DEVICE 



D1 



/I. 



41 1 



PATTERN DENSITY TWO-DIMENSIONAL 
CALCULATING PART 



412 



MESH ADJUSTING PART 



413 



HEIGHT DISTRIBUTION 



CALCULAT 



NG PART 



414 



MEASURED DATA ADDING PART 



415 



CMP IMAGE CALCULATING PART 



CORRELATION 



416 



COEFFICIENT 



CALCULATING PART 



41T 



PARAMETER FITTING PART 



